Contamination of surface and underground water by sea level rise, surface runoff, and land use activities such as industrial and agricultural activities can lead to water scarcity. Water could be available and accessible but not suitable for human use. In the Middle East and North Africa (MENA) region countries, the agriculture sector depends massively on water for farming activities, which consumes about 80% of the available water resources. In this context, the issue of environmental water scarcity is under highlighted, though the use of this term itself is still lacking in an international context (FAO). Meanwhile, the international goal of universal access to clean freshwater is included in global development targets (SDGs). This study provides some insights and deepens our understanding on environmental water scarcity, particularly MEN-A region countries. This review paper begins with an introduction to water scarcity and continues with a discussion of environmental issues associated with water scarcity in MENA region countries. Finally, we suggest some adaptive measures in two distinct areas such as agriculture sectors and policy makers and conclude that the lack of implementation of this particular term is hindering sustainable development in MENA region countries.
Introduction
Water use has been growing globally as the population and economies' economic growth. The United Nations [1] estimates that by 2025, countries experiencing absolute water scarcity are most likely to be 1.800 million people with less than 500 m 3 of the available water per person per year. In addition, FAO explains that two-thirds of the world population could be affected by water shortage which is estimated to be between 500 and 1000 m 3 of available water per person per year.
The shortage of water could be worsened because of population growth and infrastructural development which can put stress on less available water resources.
MENA region countries include Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, Syrian, Tunisia, United Arab Emirates, Yemen and West bank and Gazaas depicted in Figure 1 . These countries are shown in red colour. Reports state that the average national percentage of total renewable water resources withdrawn from (MENA) region countries was nearly 338% in between the years 1998 to 2002 [2] . Climate change and the increasing demand of water resources as a result of population and economic growth have received the serious global concern. However, the increase of water scarcity has consequently limited the progress of MENA societies as it increases poverty and decreases socio-economic life, unemployment and migration. In addition, it is estimated that the increase in average air temperature in MENA is projected to be higher than the projected increase in average global air temperature, which will mean that rainfall pattern will be affected in the region and surface water will dry up, affecting the overall water availability [3] .
Despite the growing population, water resources which were used in the agricultural sectors in the MENA region countries' economies produced little wealth, Figure 1 . MENA region countries [4] .
contributing approximately 8 percent of the GDP on average in 2005 [5] . Again, because of lack of wealth, many people in the region are dependent on agriculture which comprises 29 percent of labour in rural areas [6] . In many of the ME-NA region countries, the agricultural sector's contribution to GDP is relatively low and even lower than countries whose main export is oil. The agriculture sector depends massively on water for farming activities which consume about 80% of the available water resource [7] . Unsustainable use of water in irrigated agriculture in this region has led to the depletion of the renewable water resources. This is because of the inefficient use of available water by farmers and in doing so affect the quality of water negatively. The quality of the water is also affected not only by the agriculture sector but also industry and household effluents.
Water scarcity should not only focus on water resources that are not enough for human consumption but theavailability of quality water is also important [8] .
For example, water resources that are contaminated cannot be used for drinking, bathing, and cooking, industrial production and agriculture purposes. It affects human health and eventually causes ecosystems to disappear. It is obvious that MENA region countries are facing environmental water scarcity and it is hindering sustainable development. Despite the quality of research on water scarcity in the MENA region countries, it is also important to give more attention to the environmental water scarcity [9] [10] [11] [12] [13] . Hence, the contribution to water scarcity does not include merely socio-economic factors and possible linkages associated with climate change. Although this paper is not examining the monetary cost of environmental degradation on water scarcity, it will contribute to the creation of environmental awareness towards sustainable development.
The main goal of this article is to provide some insight on environmental water scarcity in the world particularly MENA region countries. We examine activities that put stress on water resource and highlight on why the implementation of this particular term (Environmental water scarcity) is hindering sustainable development.
Water Scarcity Concept
Water scarcity occurs when there is inadequate water to satisfy the demand. Regions where water resources are abundant but demand exceeds the supply capacity of the natural system also experience water scarcity. Water scarcity can emerge or worsen when there is continues water imbalances, the groundwater is degraded affecting water quality, conflicts within nations and across nations over shared water resources and climate change [14] . Although there is an excessive emphasis placed on climate change as the major contributor of water scarcity in water stress countries, high population density, tourist inflow and human activities such as intensive agriculture and industries that take vast amount of water for production also contribute to water scarcity. Water scarcity is an issue of poverty across the world. Countries or regions which are currently experiencing water scarcity such as Africa, the Middle East and China lack the proper water infrastructure as well as proper sanitation for clean water supply. As previously indicated, the rural farmers are mostly affected by water scarcity, therefore, in order to sustain their lives and secure their livelihoods, fair and safe access to water, good infrastructure development and corruption free water management institutions and among others must be in place.
As stated by FAO that, for poor people, water scarcity is how institutions function and how transparency and equity are guaranteed in decisions that affect lives. Again, for poor people, it is about choices on infrastructure development and the way they are managed [14] . In the presence of declining water quality [18] , climate change can have a big impact. For example, in Israel, the quality of supplied water resources varies from low salinity water at 10 mg/l of chlorides from upper Jordan River, 200 mg/l from Kinneret, and more than 500 mg/l from ground water sources in the south [19] . Another serious land use activity that affects water quality is irrigation. Inefficient irrigation increase salinization in the soil [20] . The increase of saline in groundwater affects organisms that live in the soil and affect plant growth.
Water Scarcity Definition
There is no universally accepted definition of water scarcity and it is a complex socio-ecological issue. At this point, the authors relied on the definition of FAO who defines scarcity as "needs to be understood as a relative concept", i.e., an imbalance between "supply" and "demand" that varies according to local conditions as well as "fundamentally dynamic". This implies that demand has to exceed supply and both can change over time, but water scarcity would still occur if only demand rises but supply stays stable or even increases but at lower rates than demand. The water scarcity issues in water-stressed regions around the globe can be minimized when the adequate measures are put in place to address the problem.
Additionally, FAO describes several dimensions through which water scarcity can emerge, of which the following are chosen for the discussions. First, in line with the definition of water scarcity by FAO, the availability and quality of water resources and the continuous demand by users can be attributed to physical water shortage. Water scarcity can be due to physical water scarcity and it can also be described in relation to the access to water services. In terms of water delivery, institutions responsible are unable to implement water policy to ensure that water reaches the user at a reliable and quality manner. Water scarcity can occur due to a lack of adequate infrastructure and funds to effectively and efficiently manage water resources in the water-stressed regions [14] . Taking into accounts, the definition of water scarcity and droughts we propose the inclusion of environmental water scarcity in our discussion part with a sense of urgency in the sustainable Development Goals (SDGs) of the 2030-Agenda for Sustainable Development.
Water resources are not enough for human consumption despite the availability of water. In the attempt to achieve the MDG targets, international efforts and bodies are supporting developing countries to have continued access to safe drinking water and basic sanitation by 2015. This is because several developing countries are facing water and sanitation infrastructural problems, particularly rural areas. In the 2030 agenda for sustainable development, the targets under Goal 6 are interdependent and address major challenges regarding water-related issues [21] . For examples, there exist more connections between goal 6 and other goals such as sustainable food production systems 2.4, decoupling economic growth from environmental degradation 8.4, sustainable infrastructure and industry 9.4, reducing the per capita environmental impact of cities 11.6, and sustainable consumption and production 12.1 -12.8 [22] .
It is important to know that, in many instances, the specific goal of the SDG 6
is to ensure availability and sustainable management of water and sanitation for all [21] . Under the goal, the SDG areas of concern are targeting universal access to safe, adequate, affordable drinking water and providing good sanitation and (Table 1) . Irrigation farming increases due to the implementation of agricultural policies in some MENA region countries aimed at Figure 2 . Proportion of renewable water resources withdrawn [27] . 
Discussion of Environmental Issues in MENA Regions
To understand some of the pertinent issues in the MENA region countries in relation to climate change impacts, water scarcity and socio-economic activities, the following discussion should be viewed in a conceptual manner. First climate change itself will be examined, followed by climate change and water scarcity, environmental Stress and water scarcity, water pollution control and policy implementation and natural disaster and migration.
Climate Changes and Water Scarcity
The consequences of water scarcity in the arid and semiarid regions cannot be over emphasized. These areas are affected by droughts and wide climate variability, and the challenges are expected to worsen as the population and economic development increases. As indicated earlier in Figure 2 , MENA region countries are more affected by climate change since they are located in the most water strained world region. For instance, all the MENA region countries located on the coast of the Mediterranean experience coastal aquifers contamination through seawater intrusion due to an increase in the sea levels in low-lying areas [30] . Saltwater infiltrates into the soil causing high salinity. The fresh water lens is affected because the use groundwater from the lenses is unsustainable. The freshwater lens is an important part of the ecological system that is particularly susceptible to pollution. In this regard, it appears that climate change does not only decrease the quantity of fresh water but the quality of groundwater might be negatively affected. On contrary, [31] indicated that not only the quality of groundwater that will be affected but the whole landscape making it difficult for human and other living organisms to live. Egypt had a share of water per capita of 860 . This projection will imply that food security will be at risk [33] .
Linking Environmental Stress to Water Scarcity
The water quality-induced water scarcity has been given less attention in the developing countries where water-related problems are a major setback to socioeconomic development. Although more than one in every six people in the world affected by water stress is living in developing countries, the rapid growth of economies and change of lifestyles, waste water disposal, agricultural runoff containing hazardous substance have all contributed immensely to surface and groundwater pollution, limiting the use of water [34] . EPA [35] also buttressed the fact that surface runoff containing hazardous substances or high concentration such as sediments, nutrients, and pesticides from agricultural fields into water bodies contribute to the major cause of non point-source pollution in the United States.
In the MENA region countries, discussion on the effects of water scarcity is common because water quality is adversely affected by industrial, agricultural, transport, energy, human settlement and domestic effluent. Therefore, the terms "Environmental Water scarcity" is an important factor because it includes activities that put stress on water resource. This term is not new. Pfister et al. [36] did not use the term directly but used it as a means to measure potential environmental damages of water use for three areas: human health, ecosystem quality, and resources whiles Lebanon State of the Environment Report in 2001 described the term as the potential environmental stresses on water resources. The economic activities related to water scarcity is not only to decrease the available water but also degrade the quality. Naturally, mineral from the surface of the earth and minerals can flow naturally into the underground water impairing the taste and limiting its use. By human action, oil spillage, leakage, improper disposal of chemical waste on the land surface by human actions can result in runoff that contaminates underground water, aquifers, streams and lakes [37] . Studies had shown that the effects of change in land use are likely to impact on the quality of underground water [38] [39] . This is because the reduction of the vegetation exposes the land to the harsh environmental conditions and prevents vegetation cover to control surface runoff. Consequently, groundwater infiltration increases and sediments fill up dams, rivers and lakes.
Again, the consequences of eutrophication resulted from nitrogen related water pollution have been conducted [40] . An excessive amount of nitrogen and phosphorous in lakes and streams can lead to algal blooms and excessive growth of aquatic plants which will significantly increase algae. The eutrophication process can harm water quality, food resources and result in serious environmental and human health issues. For example, Wan et al. [41] found out that nitrogenrelated gray water footprint was caused by pollution from economic activities.
Many of the African and MENA region countries share common unsustainable use of natural resources. The changes of land cover, land use and farming methods affect water resources negatively and rural community where water is a problem. Although much of the Middle East region is characterised by a Mediterranean climate, the unsustainable management of the land and crops in the region can lead to degradation of the available arable land [42] . Farmers in the water-stressed regions have been relying increasingly on groundwater for agriculture, thus causing water pollution, rapid depletion of aquifers and decline in ground water table. Nonetheless, though industries use a lot of water in their production daily and at the same time release a large amount of wastewater into the environment. The hazardous wastewater flows into the nearby lake, streams and underground water. Qin [43] confirmed that because of excessive pollution, southern parts of China which are known for their abundant resources are facing water shortage. Despite the limited data for quantifying pollution load in the MENA region countries, the environmental Stress on the water resources is evi-dent and should be highlighted.
Water Pollution Control and Policy Implementation
Establishing quality control policies and enforcing it has generally become a problem in MENA region countries. This is due to several factors, hindering sustainable development. Though there has been water legislation in some of the countries, specific emphasis is not given to quality control and often lack proper enforcement. For example, in Syria, the government is developing a National Environmental Action Plan (NEAP) yet Syria and Lebanonlack basic environmental information because of information-hoarding by institutes and monitoring agencies are weak in infrastructure which makes their daily work difficult [44] [45] . In Lebanon, laws and regulations related to the water sector are poorly implemented and enforced. Research conducted by Farajalla [46] found out that weak implementation and enforcement of water-related policies are attributed to some challenges such as, poor coordination among relevant ministries and departments. There is no legal basis for enforcement in the existing law, limited staff and fund to manage the water sector, besides the lack of accountability and corruption, undermining the integrity of the monitoring agencies. All of the above are setbacks to sustainable development in MENA.
In the MENA regions, the World Bank found out that the ineffective management of water resource is due to poor monitoring, accountability by government or authorities responsible for water resource management and industries are [47] . Another argument which undermines the implementation of water quality control is the improper and poor performance of many water utilities which are mostly attributed to funding and fragmented policies. There exist unclear responsibilities for departments responsible for the operation of water management, creating problems like conflict and political interference.
Currently, MENA region countries, if not all has invested in water infrastructure with or without foreign support. Thelack of maintenance, poor planning and coordination among water sectors has made most of them unable to perform for the purpose for which there were designed [48] .
Corruption and the lack of political trust are some of the key hurdles to enforce environmental regulations and laws, particularly water governance in developing countries, and MENA region countries are not an exception. In MENA region countries, UNDP [49] had it that the monocratic regimes trigger corruption, allowing and politically well-connected businessmen to excel at the expense of the poor people. The result is that non-privilege one; particularly the poor people lose trust in the leadership, and consequently decrease in participation in socio-economic activities in their respective regions. Again, the poor people has no choice but to practice corruption by paying bribes to corrupt personnel for digging illegal wells. In doing that they contaminate the underground water because monitoring of such activities are missing. The existence of corruption and political interference has resulted in mistrust and suspicion among poor people especially when some basic national policies programs and projects are located in the urban areas [50] . Meanwhile, in Jordan, Algeria, Lebanon, Morocco, Palestine, Tunisia and Yemen, the lack of public awareness of the health implication of contaminated water is also missing [51] [52].
Natural Disasters and Migration
The MENA region countries have been affected by recent conflict, crisis and natural disasters that are exacerbated by climate change. Climate change intensifies migration through natural hazards, water scarcity, and conflicts over natural resources and produces environmental effects which make it difficult for people to cope with life where they are [53] . An increase in the number of reported natural disasters cases and affected people are observed in the Mediterranean region and other riparian countries in the MENA [54] . In other non-MENA region countries, the tsunamis, hurricanes and earthquakes that occurred in Asia The major consequence of natural disaster is that people affected must relocate. In 2014, for example, over 19.3 million people were displaced by waterrelated disasters across 100 countries and 17.5 million people by weather-related hazards [57] . Again, because of the adverse impact of climate change, an average of 22.5 million people has been displaced each in the last seven years which is equivalent to 62,000 people every day [57] . The affected people, especially farmers, move to the urban cities, thereby increasing the population growth rate in the city. Obviously, the overwhelming increase in displaced people across the globe and over the years is related to weather conditions and climate-related disasters such as storms, droughts and floods [55] . and that has led to the sustained improvement of civil works contracts and institutional reform in 2015. In the irrigation sector, the progress made regarding devolution of irrigation management responsibilities from a centrally managed system to a participatory and community-based water user organisations (WUOs) is encouraging.As noted in (Table 1) , some of these coping mechanisms are not peculiar to MENA region countries but are also found elsewhere where there is water stress [1] [25] [26] . Table 2 shows some additional adaptive measures that are relevant for MENA region countries in two distinct areas such as agriculture sectors and policy makers.
Adoption Strategies for Water Use in MENA Regions

Conclusions
The pertinent issues in the MENA region countries in relation to climate change impact and water scarcity are understood. This article further discussed some important activities that put stress on water resource or led to environmental water Table 2 . Additional adaptation measures. 
